
 

Appendix B:  

Level A, Level B, and Stream Simulation Model Forms 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 
 

 



 
 
 
 
 
 



 
 

 

 



Appendix C:  

Priority Index Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

 

 



Appendix D: 

Big Quilcene River Priority Index Calculation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 WDFW Fish Passage and Diversion Inventory Database 
 Barrier Priority Index Report 

  Site ID: 1310028     Electric Weir at Quilcene NFH 

 Stream: Big Quilcene R Trib To: Hood Canal WRIA: 17.0012 

 B H M D C Species PI 

 Sockeye 2 2 

 Pink 0.67 8,122 2 2 3 16.90 

 Chum 0.67 9,291 2 1 3 14.70 

 Coho 0.67 29,518 2 1 3 8.78 

 Chinook 2 2 

 Steelhead 0.67 29,518 2 1 3 3.97 

 Searun Cutthroat 0.67 29,518 2 1 3 8.14 

 Resident Trout 0.67 33,376 1 1 3 7.21 

 Dolly/Bull Trout 1 2 

 Brook  0 2 

 Brown  0 2 

 TOTAL PI 59.70 

 B = proportion of fish passage improvement (1, 0.67, 0.33). 
 H = potential habitat gain (square meters), spawning habitat for sockeye, pink and chum, rearing habitat for the rest. 
 M= mobility modifier (anadromous = 2, resident = 1, invasive =0). 
 D = stock condition modifier (critical = 3, depressed = 2, not 2 or 3 = 1).  
 C= repair cost modifier (<$100K = 3, $100K - $500K = 2, >$500K = 1). 
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    WDFW - SSHEAR       

    
Physical Survey Summary of 
Information       

            
Stream Name:   Big Quilcene River       
Tributary To:   Hood Canal       
WRIA #:   17.0012       
Site ID:   1310028       
            
Filename(s): 1 1310028.xls 6     
  2   7     
  3   8     
  4   9     
  5   10     
            
Species present: 1 Chum 7     
  2 Pink 8     
  3 Searun Cutthroat 9     
  4 Resident Cutthroat/ Rainbow trout 10     
  5 Coho 11     
  6 Steelhead       
            
Length Surveyed (m):   Primary Stream:   5584 m 
    1st tributary:     m 
    2nd tributary:     m 
    3rd tributary:     m 
    4th tributary:     m 
    5th tributary:     m 
    6th tributary:     m 
    7th tributary:     m 
    8th tributary:     m 
    9th tributary:     m 
    Total Length Surveyed (m):   5584.00 m 
            
Spawning area (m²):   Primary Stream:   13766.39 m² 
    1st tributary:     m² 
    2nd tributary:     m² 
    3rd tributary:     m² 
    4th tributary:     m² 
    5th tributary:     m² 
    6th tributary:     m² 
    7th tributary:     m² 
    8th tributary:     m² 
    9th tributary:     m² 
    Total Spawning Area (m²):   13766.39 m² 
            
Rearing area (m²):   Primary Stream:   33375.82 m² 
    1st tributary:     m² 
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    2nd tributary:     m² 
    3rd tributary:     m² 
    4th tributary:     m² 
    5th tributary:     m² 
    6th tributary:     m² 
    7th tributary:     m² 
    8th tributary:     m² 
    9th tributary:     m² 
    Total Rearing Area (m²):   33375.82 m² 
            

Chum   Primary Stream:   8122.17   
Adjusted Production Area:   1st tributary:       
    2nd tributary:       
    3rd tributary:       
    4th tributary:       
    5th tributary:       
    6th tributary:       
    7th tributary:       
    8th tributary:       
    9th tributary:       
    Total Adjusted Production Area:   8122.17   
            

Pink   Primary Stream:   9291.19   
Adjusted Production Area:   1st tributary:       
    2nd tributary:       
    3rd tributary:       
    4th tributary:       
    5th tributary:       
    6th tributary:       
    7th tributary:       
    8th tributary:       
    9th tributary:       
    Total Adjusted Production Area:   9291.19   
            

Searun Cutthroat   Primary Stream:   29517.57   
Adjusted Production Area:   1st tributary:       
    2nd tributary:       
    3rd tributary:       
    4th tributary:       
    5th tributary:       
    6th tributary:       
    7th tributary:       
    8th tributary:       
    9th tributary:       
    Total Adjusted Production Area:   29517.57   
            

Resident Cutthroat/ Rainbow 
trout   Primary Stream:   33375.82   

Adjusted Production Area:   1st tributary:       
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    2nd tributary:       
    3rd tributary:       
    4th tributary:       
    5th tributary:       
    6th tributary:       
    7th tributary:       
    8th tributary:       
    9th tributary:       
    Total Adjusted Production Area:   33375.82   
            

Coho   Primary Stream:   29517.57   
Adjusted Production Area:   1st tributary:       
    2nd tributary:       
    3rd tributary:       
    4th tributary:       
    5th tributary:       
    6th tributary:       
    7th tributary:       
    8th tributary:       
    9th tributary:       
    Total Adjusted Production Area:   29517.57   
            

Steelhead   Primary Stream:   29517.57   
Adjusted Production Area:   1st tributary:       
    2nd tributary:       
    3rd tributary:       
    4th tributary:       
    5th tributary:       
    6th tributary:       
    7th tributary:       
    8th tributary:       
    9th tributary:       
    Total Adjusted Production Area:   29517.57   

 
 

 
 
 
 
 
 
 
 

 5



  WDFW-SSHEAR     PHYSICAL SURVEY OF POTENTIAL HABITAT 
  UPSTREAM SURVEY COMMENTS 
Stream Name: Quilcene River                                               Date:            9/9/03 
Tributary To: Hood Canal                                                    Observers:        Lantz, Tschaekofske, Gearns 
WRIA #: 17.0012                                                          Section Survey:    US of hatchery weir to natural  
Sample Frequency: 60m/320m                                                                                        waterfall barrier. 
Filename: 1310028.xls 
    
Hip Chain Comment 
0 US end of electric weir, barrier to adult and juvenile salmonid passage- pushed sample US beyond hatchery influence. 

37 
Unnaturally pooled up because of dam influence for 36m. Outlet for upstream hatchery intake pours water back into the Quilcene 
river here, forming a LB side channel. 

121 
Began sampling, now out of hatchery influence.  Hwy 101 next to RB side, hatchery facilities on LB.  Riparian canopy mostly alders, 
almost no LWD in channel. 

190 Nice pool w/about 20 juvenile salmonids, look like coho.  RB rip rap barbs to prevent bank erosion periodically.  Built by hatchery. 
215 LB rip rapped, and almost no tree coverage here. 

314 
Some bedrock on RB, water gauge here.  RB steep hillside up to 101.  LB floodplain has opened up a bit, lower.  Mixed canopy, 
mostly alders and bigleaf maple. 

327 Sample. 
407 LB cement wall embankment to prevent erosion at private residence.  Small braid RB.  Gravel bar here w/small alders growing. 
439 Floodplain more open as stream moves away from 101.  Canopy approx 20%, mostly alders, willow, bigleaf maple. 
530 RB side channel- cuts around back side of upper dike for hatchery. 
551 Some spawning gravel here. 

588 
LWD jam in RB side channel- pool forming feature.  Huge gravel bar splits stream, with lots of cobble/boulders on bar.  LB scoured.  
Stream flows very low here- partially due to dewatering of stream because of upstream hatchery intake and dam. 

654 Sample. 

715 

Huge pool, max depth 3m.  Main side channel comes back into mainstem 15m above this point.  Engineered LWD controls placed 
along LB, and on side channel.  LB also rip rapped for erosion control.  Intake structure for hatchery is approx 100m upstream on 
mainstem.  Floodplain still wide open. 

799 Old hatchery intake on LB, no longer used.  Pool forming at this point. 

861 

Current hatchery intake on LB side, next to dam and fish ladder.  Currently water only flows through the fish ladder, and intake pipe.  
Stream below dam is partially dewatered.  An engineered dike runs along the RB upstream of this structure- it is a permeable 
concrete dike.  LWD has been placed along the top of the dike. 

884 RB rip rapped along dike, currently covered with earth, LWD. 
924 Small log jam 
953 Cement pad for dike exposed , only LWD covering top.  

994 
Stream splits and half flows through dike here, lots of LWD in this side channel below the dike. Hatchery has begun passing adult 
coho, and we saw many converging at this point the following day. 

1000 Reach break, because large RB trib enters mainstem here. 

1292 

Sample.  Walked up to this point past numerous side channels on RB side until the stream joined back up into one channel.  Fairly 
large gravel bars here, spanning 100m or more in some places.  Floodplain wide open- during high flows it must spread out here.  
LB wall scoured up 3m high for approx 30m.  Our OHW measurements might be a little conservative in this area. 

1479 Stream narrows.  Sporadic LWD piles on banks. 
1612 Sample 
1616 LB trib, extremely steep gradient, no water currently.  
1649 Rip rapped engineered barbs on RB, in front of residences. 
1674 RB culvert pops out next to river, set higher on floodplain and has no water currently. 
1774 2 more rip rapped barbs, approx 20m apart on RB. 

1802 
Small cascades for 30m, 3-5% gradient.  Saw a juvenile trout.  Canopy 30-40%, mostly mixed vine leaf maple, bigleaf maple, 
western hemlock, alder, red cedar.  More confined floodplain. 

1932 Sample 
2035 LB trib, low gradient, dry, mostly cobble/gravel. 
2202 Old footbridge spans creek, about 10m high.  Canopy about 60% here; little to no LWD in channel. 
2252 Sample 
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2313 RB bedrock substrate, more confined.  Pool for 25m, then cascades up above. 
2366 Small RB trib, w/huge fallen tree over junction with mainstem.  Trib OHW about 1m, some water currently. 

2470 
RB seepage.  Bedrock on both banks.  Mostly long riffles with high velocity pools occasionally.  Gradient 1.5% here.  Some large 
sitka spruce off channel. 

2514 Tiny RB trib, .20m wide. 
2573 Sample 
2650 Small RB trib, high gradient.  Canopy about 70% now, more conifers.  Large boulders beginning to show up. 
2665 LWD RB and LB, mostly cedars.  Some seepage on banks here. 
2806 Very deep pool. 
2811 LB seepage. 
2861 Big pool, rapids above 
2880 LB seepage. 
2893 Reach break, due to confinement and substrate changes.  Sample. 
2916 Huge pool next to sheer rock wall about 60m tall on RB. 
3015 Large pool. 
3113 LB sheer rock waterfall down 30m wall, from LB trib.  Falls View Campground is above this point on RB.  
3174 RB trib, moderate gradient with some water running now.  Flows through hiking trail below Falls View Campground. 
3213 Sample 
3227 LWD RB- pool forming feature.  LB bedrock substrate, sheer walls.  Occasional patches of spawning gravel. 
3505 Exposed bedrock on parts of stream bottom. 
3533 Sample. 

3549 Half of stream bottom is bedrock here.  Canopy tighter, 70-80%.  Mostly mixed conifers.  Confined channel, no juvenile sightings. 
3596 Gradient increasing, run of rapids here. 
3599 Reach break due to 3% gradient.  Sample. 
3694 LB trib w/water. 
3769 Very deep pool, at least 3m deep.  Right below 5% gradient rapids 

3919 
Reach break due to 5% gradient, and boulders avg. over 1m x 1m.  LWD piles here, some have diameters greater than .7m.  
Young sitka spruce regrowth on RB and LB. Canyon walls less confined here.  Sample. 

3963 Boulders here larger than 2m x 2m.  LWD jams RB and LB. 
4013 Huge pool, 40m x 20m wide, 3m deep with small waterfall (1m) above. 
4137 Gradient 5.6%, very confined again. 
4177 Saw 3 6" trout in pool. 
4252 Reach break due to gradient decrease, 2.5%.  Smaller boulders here. Sample. 
4317 Nice patch of spawning gravel. 
4460 LWD RB and LB. 
4637 RB seepage.    
4710 Small patch spawning gravel. 
4877 Gradient beginning to increase, some rapids. 
4892 Sample. 
4998 4m deep pool with bedrock shelf under water.   
5213 Sample.  Rainbow Campground trail comes out on RB at this point. 

5267 

RB Elbo Cr.enters mainstem.  Elbo Cr has high gradient, 10-15%, and the mouth is piled up with boulders and LWD.  Some water 
running subsurface under this pile.  60m upstream on Elbo there is a waterfall over 3m high that would be a natural barrier to 
anadromous fish.  The creek is not 20% of the mainstem flows, so we didn't break reach. 

5332 Small trout, 5". 
5390 Small RB trib. Gradient increasing,  confinement increasing.  Canopy down to 40% 
5427 Reach break due 3-4% gradient, and confinement increase.  Boulders up to 1m x 1m again. 

5486 
RB trib running down sheer wall. Large pool spanning stream, confinement made it difficult to get past this point.  Scaled the wall to 
get past. 
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5584 

Hit natural barrier waterfall composed of huge boulders and LWD piles.  Large pool in front made it impossible for us to go any 
further.  The first drop was 4.2 m, and the second drop was another 1.3m.  Since we could not physically check around the 
boulders, there may be a hidden way through the boulders, but it is still almost a complete barrier to fish passage.  Hipchain 
measurements stopped at this point, but we continued up and around the mainstem, dropping in at Mile and a Half Cr.  From that 
point we were able to continue upstream and downstream until we hit natural barriers in both directions.  The downstream  waterfall 
was a 3.5m drop, and was located approximately 100m upstream of our hipchain stopping point.  The upstream barrier was a 
couple pieces of LWD, 1m diameter, wedged between the canyon walls and a pile of boulders.  The drop was 2.5- 3m high, with 
very high velocity flows coming over.                                             

5584 cont… 

The historic natural barrier sheer rock waterfall for the Big Quilcene is located approximately 200m up beyond this LWD falls where 
we could get no further.  Coming down Mile and a Half Cr, we found a 26m sheer rock waterfall about 150m upstream from where it 
enters the Quilcene.   

 
 
 
 
 

  WDFW-SSHEAR     PHYSICAL SURVEY OF POTENTIAL HABITAT 
  DOWNSTREAM CHECK COMMENTS 
Stream Name: Big Quilcene River   Date:  9/9/03 
Tributary To: Hood Canal             Observers:  Lantz, Tschaekofske, Gearns 
WRIA #: 17.0012                   Section surveyed:  DS of hatchery weir to Hood Canal 
Filename: 1310028.xls 
                                    DS Check Length (m):  4506 
Hip Chain Comment 

0 
The downstream check on the Big Quilcene River was not necessary as it has been verified free of barriers.  There are 2 bridge 
crossings downstream of the weir: one on Highway 101, and one on Linger Longer Rd. 
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